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The prejj^Liiii/eniibn relates to tiie field of toinato products. Particulady, to a novel 
tomato jii ijdu<j1 at d a method fox obtaining it. 

Ill ■ ■ 



one iiatUfion. The concentration is expressed in units of "Brix" or "total 



were sue x se; r leasiired by means of a refltactometer. 
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' rf n wato :Product and Method for Obtain ing Same 



The mcs i! icoiimoEL and basio induabdal products made of tomatoes are toinato 
ooncenti aLc's "vJiitk fcontain at least 24% soluble solids. This famiJy of products has a 
standard < i id^ y feet by the United States Department of Agriculture (USDA) and can 



hQ products wHdi are ohtained by extracting liquid ftom tomatoes, 
'an^iskin and removing part of the water by evaporation up to a. defined 



b3tix represent the percentage of soluble solids in the liquid pibase, or 
/i.^.efjned as the measure of the total soluble solids, expTCSsed as if -Qiey 



^olut li: Iplids CTSS) of a fresh tomato is about 5" Brix. Most of the industrial 
f'ateJ Bie in the range of 2S°-32" Brix and they are classified as tomato 



Lcen 



I the jfcfiije, und«3tood that to obtain for example, one measTire of 30 Biix 

:/ J'\L ^^-^ , 



•ocilf: to produce tomato past? is as follows: Fresh tomatoes are -washed, 
^emcYl kuismtable Suit, crushed and heated to 65°-95'^ C, tijen the crushed 

^ ire £trkifaed to remove seeds and skins to obtain the liquid. The liquid is 

oonceati?! ^ed'b; ^ i^oving water usuaUy in a thennal evaporator which cooks the Uquid 
under vk|!<ium, '-fflij^ creating boiling-it reduced tem.p«a±i:re. The v^oxs generated are 
leihovei^ cc tidtenUtion until the desired Btix is reached The average conditions of 
the conci^ ntratipnj jprocess are temperatvire of 70" C and residence time of 2-3 hours 
(Moresi; • jijt.' ai d Liveroti, C; "Economic study of tofliato production", J. Fd. TecJmol,. 
(1982) 3 7 ',; a 77 -1 92). The evaporation process und<sr heat causes the paste to differ &om 
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are parti 



055^ 



the freshjUjv A iteriai in the follo^wing inailner, as described by Buttery et al. J. AgrL 
.( |9505! 38, 336-340; Badtieiro et cd, J, Food Engineering, (1997) 33, 
l|a in! be Book nn the Antifyridnnts in Tomatoes and Tomato Produ^ft^ 

eall iBen&nts: 



viscosit)^, 
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3.e. 6i pjrk and flavor constituents axe stripped in tbe process- 



he paste is degraded due to partial oxidation of tbe lycopene. as weU as 
excessive Seating. 



i j^aste has some cooked off-flavor, 

[Aal^ i jemfeiits such as lycopene and vitamins such as vitamin-C, and thiamine 
fjr de: [rbyed by oxidation which is accelerated under heat. 

Mm'tljjma^Qes containing about 70-100 ppm lycopene and 5' Brix, the tomato 
^id having 30^ Brix WiU nonnaUy contain" 350 - 400 ppm, which is 
o 'at but 63%-83% lycopene recovery. 

■ . ! , :;■ , ■ 

ste |p.'4«>ny uses m numetous products and dishes. Its function as a food 
|kflTi jjje, sujmnarized as: 
LtinJ the tomato taste and flavor, 
1 1! d cbtoz to the product or cJish- 
to the texture of the product. 



■ j 

.thel^am quality parameters under which tomato paste is tested are: color, 
ilav{ k.'aid lycopene content, in addition to other parameters such as Brix and 



Wiienientioned there is a long felt oeed for a tomato product which 
Imc'^ons of tomato paste without the aforementioned shortcomings of 
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viscositj^ 



The prQ5 c [j t iiition further provides a tomato product with Brix of 4^ to 6®, preferably 
about 5*; ycop! iej cpntent of 300 to 1500 ppra, and viscosity of 3 to 14 cm according to 
the Bosq^^iik.aj ^lysis method. 
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i; p\irpose of the present invention to provide a tomato product with 
jj^es over tomato past6j p6rticularly with, respect to flavor, lycopene 

rJ' 



>ose of the present invention to provide a process for the preparation of 
rodujEjt with improved properties. 



•ithe iovention will become apparent as the description proceeds. 



iiK) enlion provides a tomato product with Brix similar to the Brix of a raw 
ope? le content in the range of 600% to 1200% of that of a raw tomato, and 
it 3 tj ! .1*4 cm according to the Bostwick analysis method. 



the! 



; pMiyid^ld! "by the present invention is a mediod for obtaining tiie tomato product 
■pr^ i snt \ ivbn^ion, comprising of contcoUing the ratio between tomato pulp and a 
fi^ilion \ tomato, wherein said liquid fraction may be tomato juice or tomato 
■atija between the tomato pulp and liquid fraction is in the range of 1:1 to 



Further ovidl 4 b^ the present mvention is the use of the claimed tomato product as a 
flavorinis ^nd t^i^Ctiiring agent, and as a source of lycopene wherein said product is of 
^reducecj. q|^|piic|]|^alue. 
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ksat^ri f^'titi nf a Preferre '^ TTTnTinirmeat i^t the Inveutfon 



ThefoUoklfepg d Ssciiptioii is illustxalive of embodiments of the mventicn. The following 
descripti* >l jlis jnl i.to be construed as limiting, it being understood that the skilled person 
may cair r : ^Jut-n! any obvious variations to the invention- 



d thfi teems '^tomato paste" and "tomato concentrate" are synonymons- 
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description, percentage of components and ratios are by wei^iL 



Furtherrt 



The pre<.^it iii^;ention provides a novel approach to the concentration of tomato 
prodrnts/ jljlie *'i;tiv«tition concentrates the functional elements of the tomato in a 
non-thenriai plijce^s, by separation of said elements, while- traditionally tomato 
concemrLU^ ;ar fij prepared by water removal. Said novel approach demonstrates a 
method i^jciordlig ,to which the correlation between viscosity and Brix of a tomato 



:|n6t! 



%t toiiaato product has been determined relatively to other tomato 
pastes by a modified Bostwick analysis method as described in the 



liburo (ighoitt the description, aA<l claims Bostwiok method means the mo<iified 
: ){ietih< <i described herein. 



'qphstantly propoxtional. For purposes of the present invention, the 



to y s l^re^'ent havention there is provided a tomato product -with Brix similsi 
'of ia' caw tpmato; lycopene content in the range of 600% to 1200% of that of a 



raw tom i1c|, aij i yiseosily of 3 to 14 cm according to the Bostwick. analysis method. 
Hence, t] J i.'rawi tjdinato employed for the purpose of obtaining the tomato product of the 
present i i) 'iodf. iji is material in detennijoing die Brix and lycopene content of tiie tomato 
product. Ji, ;|cor( ingly, the properties of the tomatjo product may also be controlled by the 
\wiety of fl^ihajg^mployed for obtaining the toma^ - - 

! ' '' ' 

Accordiif Ito ;ai! ©liticular embodiment of the present invention the tomato product has 
the foUo'^^ fii^jp: opeitles: 

1) :|Brixiof4''to6^, 

, i 'I I ., 

2) i Lycopene content of 300 to 1500 ppm. 



10 



15 



20 



25 



30 



VfOi 



:\4 Vise !>sitypf 3 to 14cm accoiding to the Bostwick aiialysis method. 



Tomato 
funqtiojiis 
lycopenj^ 
forsevqj:£ 



PCT/IL03^00325 



-5' 



[jLSte s used in food stuff mainly to provide one or more of the following 
to 1 dd ; color, taste and texture; to control viscosityi and as a source of 
The nje^ent tomato prodnct provides all of the aforementioned functions, and 
of s id fimctions has been fonnd to be superior to tomato paste. 

•]'' i 

source of lycopene, the tomato product of the present invention provides 
inse :ed color than tomato paste and higher lycopene levels- Fnrfheimore, liie 
ix pi i^ioxiks tomato paste include heat treatment at temperatures which may 
IjLd^t ^nlof the lycopene, hence, adversely effecting the fed color and lycopene 
^kte. The present tomato product is not subjected to such treatment 



izi!ig'':a^d viscosity-controlling agent the present tomato product is as 
tor kto paste. Said properties of the tomato product can easily be controlled 
ratio between the pulp and the liquid fraction- 





Loloi 



inventio; iBis fo 



only abc 
provided 2 



tomato |)i|<|fduc 
paste. 



The pre's At toT ^ato product is not subjected to conditions which may damage the natural 
tomato ifLl|vor, ^g: irolonged exposure to heat. Hence, in terms of taste, the tomato 
product 
by tomi'ic jpasti 



; L vid sj. a flavor closer to the flavor of a fresh tomato than the flavor provided 



l^'ievident that the present tomato product can be used as a substitute for 
te a I'd.even provide superior perforcoance in comparison to tomato paste in 



■ jtdste and lycopene content An important feature of the present 
riiid' iii iJie feet that ttie soluble solids content of the tomato product is 
tb 26yQ.of the soluble solids content of tomato paste. Said soluble solids 
;ubs ilti^ of ^® caloric value pf tomato concentrates, thus the present 
has 'a substantially reduced caloric value in comparison with tomato 
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is partiff il iriy v Jeii^ in preparing tomato sauce for pizza and ^ like 



An add^t 
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ifutther embodiment of the present method the tomato product is 
y;.'ct|iiibiidng tomato pialp with tomato juice >vheiein the weight ratio 
V V/eU 1:1 to 1:3- The desired properties of the tomato product may be 
ly fea 'd AAo, e.g. higher viscosity would requite less juice. Tomato juice may 
4rkyg to methods weU known in the ait The pulp may be obtained 
process described in U.S. patent No. 5,837^11, incorporated herein by 
is Utained from sttaining the tomato through a strainer with holes 
le si^e of 1-5-1.6 mm. 



S^i'r'eifiired emhodiment of the present invention the pulp and juice are 



it' a pjdpid juice ratio of 1:1 to 1:2, preferably about 1:1.5. 

!to ilfUrthef embodiment of Uie present method, the tomato product 
^ayibe obtained by removal of Serum ftom the tomato such that the 



desired ^^ight ltKi between the tomato pulp and serum is achieved. Said lacdo being in 



Ifl-.i to: i:3. The method may be cairied out under modified conditions of 

_ ,)f lke process described in U.S. patent No. 5,837,311. Accordingly, 

controllflke Itonktions of the separation between the pulp and the serum, for. example 

by declffif''^ ^^^'^ ^ ^^''''^ '^'^^ 

Lte.ti;4^ the pulp controls the properties of the tomato product obtained 

Liici jjcdin^^ to the present embodinient, the tomato product .is obtained in the 
pulp firailt|ljn oi 'the| separation process. 



lifiAieiAliodiment of the present invention, the tomato product is obtafaied in 
^reii '^'.ilie pulp is a crude pulp. Crude pulp is obtained wherein the tomatoes 
Itrai Ijedltfrough a strainer with holes in the range of 4-8 mm. The crude pulp 
' 'a^id some ofthe tomato skm. A tomato produQt containing crude pulp 



ipnal 



'Advantage of Ac present process is derived from Uxe low energy 
'requirellts. t J p^odiace one metric ton of 30" Bi« tomato paste in the classical 



wo op 
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thenna^. eflapojfcn system requires about 1,000,000 kcal. While to produce one metric 
ton of fa Jtoir^to'iijroduct reqmres only 65,000 kcal. Since a predominatit part of the 
commeio L e\ ^tiipitioni systems in the tomato paste industcy employ steam as a heat 
source, ! i] Lrox 'jiX't^ly 300 Its. of heavy oil ar* bumt mthe steam boiler for eadt metric 
ton of tc r kto i 'j^iicomparedto 20 lbs. only for producing one metric ton of the tomato 
product^ ' Ihis ja'^cantly lowers process costs and has an important environmeotal 
impact i 13 ;| sign jBdiiitly reducing environmentally damagiixg emissions. 



Examples 



g^a^ a i i Pi p ^ilaTAtion of Tomato Product 



Raw ires] Itom lto,eiS ais vmshed, sorted, crushed and strained to remove seeds and skins, 



and areilt {in, ttiiieired to a feed tank. The strained crushed tomatoes are heated to a 
temperati : 



te in a-iliige of 65 to 95"C for a very short time, about 1 to 6 minutes, and 
then cer ti ifuge i to separate into two streams: a clear or semi clear serum and pulp. The 
serum i:! Lmf UUljpiimaiily of adds, sugars, amino acids, minerals and some of the 
flavor colstitcLtl idissolved in water. The pulp contains insoluble tomato solids, 
lycopenj,|ocoj)h«r4^ ^ phytonutrients, as well as small amounts of 



seruta* Tie ralo 



'Itom 



Raw fie? 
and axe 
tempera 
then ceiLtiifugi 



is a 



4f'the separation process is ;6-7 % pulp and 93-94 % Semm. Tbe 
Jproduct and has several uses as a food mgredient and as a source of 



ablJ sclfii in foods and beverages. The pulp and tomato juice axe blended 
'U.T [tios 'of 1:1 to 1:3, The ratio controls the viscosity of the product and die 

':. ! I ■ 

n oi jsbixie of the tomato components. 



'1! . 

!ii>: 



TW^ple pJk^'aration of the Tom ato Product 



LtoeL are washed, sorted, crushed and strained to remove seeds and skins, 
^sfep-ed to a feed tank- The Strained tnished tomatoes are heated to a 
in |l ridge of 65 to 95'C for a very Short time, about 1 to 6 minutes, and 
;aiD<ier controlled conditions to separate into two streams: a clear or 
semi cl'Ml se'i4n 'dnd pulp. Ceidiifugation is continued until the desired cdnsistancy is 
obtainec. The j 'fobLrties of the tomato product are controlled by the ration between the 



serum 



pulf 



10 



15 
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gvaTTi pli '3: D tferminiTig viscositv of th e tomato orodttct 



TJie vi$c|)5jty ' liti^ tomato product of the present invention is detBnnined accordmg to 
a procedjie "wl^ch. is a modified form of the Bostwick method. The principle of Uie 
BostvyricJ 'inetiiod' is based on the measurement Of the distance a standard sample of 
product ih llrav As ; dlpng a incliaed surface in 3 0 seconds. 



■ Bqst^yiGk consistometer, 

iOiriprises of a stainless steel slide wth balancing legs, approximately 24 
Lplfe is put in front of the slide in a 100 gr. capacity ceU equipped with a 
islide has a ruler imprinted on it with measures in centimeters. 



Sample 
The past< 
and a pi 3; 
viscosit 
tomato 
proporti] 



, diliitek'with water dovm to 12,5^ Brix, maintained at a tempeiature of 24*'C 
ion liiliph gr is put in the instrument's cell. In order to measure the relative 
thl;tP^tQ product, it cannot be diluted to 12.5*» Brix since the Biix of the 
jducJ -^rky 4 to 6, Thus, the tomato product is diluted wiUi water in identical 
I to'lhe dilution of the paste and maintained at the same temperature. 



20 



25 



30 



Measur^ 
A stop 
sample 
express^ 

Gener 
mediuxnl' 
values o| 

When ; 
thesam^ 
to comp^ 



bbi: 



imci 



vei 



SCOi 



'yxted and the gate is opened. After 30 seconds the distance which the 
on the slide is taken and this is the viscosity value of flie sample 

htiiipLeters. 

1 1' ' 

r'y^oous tomato paste has a Bostwick value of 4 to 5 cm; paste of 
Ity hAs a Bostwick value of 5-7 cm; and low viscosity paste would have 



1 cm biid above. 



ikuiJ^^^icosiiy of a 30° Biix paste, the dihrtion ratio with water to prepare 
jis ], t4'i(feom 30' BiiJCto 12.5** Brix). Therefore, it is suggested, that in order 
\6' the! yiscosily of the tomato product with the viscoait?y of standard tomato 



10 
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paste, tMijto should be diluted with vmter by the same ratio and tfafia 

my(y]n thi i B.ostwic 



lI B.ostwick mstnimeiit under the same con<fitionfl. 

i ' |. 

Lcai {ifements of the tomato product 



1: 



Jiuice 
'fr-^ 



1:1 J5 : 



1:1: 



1:: 



Viscosity 



4-5 



5-6 



6-7 



8-10 



While hd odi^ kents, of the invention have been desciihed by way of iUusttation, it vwll 
be appil thlf'^'iii^'inveAtioii may be cairied out with many modifications, vatiations 
and ad3i Sons 'j,:wi^out departmg from its spirit or expeedmg the scope- of the claims. 
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CLAIMS 



1. A tojb |to pi yl4cit with Brix similar to tiie Brix of a raw tomato; lycopene content in 
thfe Uige c r'filpO^ to 1200% of that of a taw tomato, and viscosily of 3 to 14 cm 
acco i!< < i>i"ttibBostwick ansdysis metliod. 

2. A toi i |o pi t&Jt according to claim I wtoin the Brix is 4" to 6°. lycopene content 
is sjcl'ib loa.ppm, and viscosity is 3 to 14 cm according to the Bostwick analysis 



3. A told |o p 'odikct according to claim 2 wherein the Brix is 5", lycopene content is 



350iCl!8.00: 



:o pi [jdict according to daim 1 wherein the said piodtict is a combination of 



pjfjiiliy'and viscosity is 4 to 10 cm. 



ti);p Ld|act according to c^aim 1 wherein gaid product is a combination of 
sert jca'i^d tomato pulp. 



pul] 



:■ :o pi bjajiic^ according to claims 4 and 5 v^erein the pulp is crude pulp. 

!o-d ^Ir. bjjtaioing the tomato product of claim 1, comprising of controlling the 
■ ratii > 'b'itween tomato pulp and a liquid fraction of the tomato, wiereia said 
jfeicllonilihay be tomato jtiice or tomato serum, and the ratio between the 



pul] 



^1 



■and'tomato juice. 



ktjid liquid fiactionis inthe range of 1:1 to 1:3. 



od aU^ing to claim 7, comprising of combining tomato pulp with tomato 
'her« jiijihe weight ratio between the tomato pvilp and tomato juice is in the 

W'i':3. 



10 



15 



9. A mot 



10. A 



.bda 



:c;otding to claim 7 caurprising of , 



a) V jhid.^ 

b) crvlshinj 

c) airati 



sorting &esh tomaioes. 



LOG 



straiLltl tdt datoes is by centrifugation or decajitation. 
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afikjstrainitig the tomatoes to remove seeds and skins, 
^jiie serum from the strained tomatoes until the weight ratio between 
anid senmi is in the range 1 :1 to 1 :3. 

J ' j 

according to claim 9 wherein the separating of the seiuni from the 



.[•■\ 



oiiiiato product of claim 1 as a flavoring agent. 
Jihiato product of claim 1 as a re!>cmring agejit. 
'btado product of claim, 1 as a source of lycopene. 
UUs^lJlorihiito any o^e of claims 11 to 13 wherein said product is of reduced 

• I '■' •'! ■ 

calp|ric;,yal'ie.' ! 
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Abstract of the Disclosure 



A tomato product with Brix similar to the;>Bjfi'X of a 
raw tomato; lycopene content in the range of 600'% to* 1200%\ of 

it ■ ■•7 

that of a raw tomato and viscosity of 3 to 14 cm according to 
the Bostzwick analysis method. ^-^J^^r.^ 
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